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fMl 2 ©|II|ESH*aiigi» 2 5 *«««ES:*ffli- 

z>mM$i\&mi2 9 »ii2ith 

©aWj{&# f , g -rtmtf 5£SWf ^§-i 5rit«5L#^S 
**r*J»i-S«**tHiaiS2 6i:, ©JfP(H]gg2 4^?><D 
SJE$iJWf-^t^ajlH]ifS2 6d»e>w«»*JfflifI#j fc© 
AND£r5xt>#M8£®$fE • UttBEW^fS#&-tB^-t- 
5AN-DIU8S2 7 ^tB[Hl8S2 5 Wtli^ff #e (ci !9 
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imrm*aism 

[W#3ll] EM^fc«**fta#MM!M(l*tfru /< 
[If** 3] IS** i fE*w$:Mffl?E«BSa<c*JW 

iB««Etftu#s^ J; o -nam $tt7ta^fi£(cm-r 
voter *vamt £*-r<5 r t sr^mt 

[0 0 0 1] 
[0 0 0 2] 



«©**ta*^i«<*5. tmttiUbYA'* 

[0003] LfciSot, =s§3R, %n¥&mm<Dftmmm 
iux^fc. rtit-it), ?^b#(c*jv^t, ftmmmmfr. 

[0 0 0 4] 

h/V'^ t«r»i^b< UTV v 5fc«>, ^«^<Otti^it, 

[0005] ?es^m«<73?a«t. Ete^roiEi 
[ooo6] roi^ih^y^y^wtttii 

«Atf. #PBg 6 2-2 3 4 0 0-^#»rE«*iXfc* 
[0 0 0 7] ±E^*15tt©«ffllSS«l-*>o 
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[0008] *&w<nsm*, Mmm%m^mm.(o^m 

[0 0 0 9] 

&m^w«omtim%-kiz.m^^x. *<<vm<i>wt? 

[0010] L< tt, ±flB*ffijg£«Jgtttt<Z>Mttl 
E*W/B3Ht»«»©«!W36g»::*sv*-c\ m«<Slg^ti5 

nffii[km^&\c£<>xfcmi!iiizn,mmztti&-tz> 

Ztt&i-Zitm&k Sr*i-5. Sfc. »*L<(4, _h|2 

«E«lc»j©i-5«EE«*i:*iMtEW:««l5fcJ: OK** 
[0011] 

[f^ffl] [g^©[Hi^(-*t-j^ lt, $f-mm%tm&&jz 
*c*:*««gg[ t sKKDjustttfEtft: wstmrntam 



ft&ricm Ltzm^ma £ -fr-c <b , ftmmovM k<o 

[0 0 12] 

vr-y 3 i «r5fe*i-3fc*©*ffiE*m*«»^*>!K 
$H5„ %m^mmnt. ^>^<omm^mm^xm 

IS^tS^il It. ±EEWB^-i:ffiSlt«r»oT» 
Hii as384rr5IIHra&#F- <o*Z £ tcj£CfcHfS2£i«fc® 

1, ^/=yi/ 3 >^7f34 1 f t-^^S 5 
/S>ibfr5#®?tyfi5-efc9s 3AI1 3iT=»^ jJ—^T 

[0 0 13] ^«ffiW#J«liie2tt, IW8#«§11 

l^^5l?-^mjSfc*S'J : Wi-^^^!7-h7>^^^ 
'Ts/ffS). 2 It, r©^7-h7>"^^2 1©^ 

t-K2 2t, SUffli^g 2 <D«JlgJESrfl^-r5«ailH] 
(S23tSrft5„ SiJ»^g2l4, ^y7!)31 

<o3E«mffi«rft!HW-r smEwmiHiBS 2 4 1 , 

1 2oiii^^*ai^5igte*fcfttaia8S (Jiis^cmjBE^ 

^#a) 2 5 k. h7>i?X9 2 1 £>3L$ vy^ t 

9i£*-r-5„ #J«%g2M:, h7>^^2 

1 <7):x5 -yffrhn&jjm^- i t^miass2 5©a^m 

0*««8IESrflBWi-S«j«|jmilil«S (mffiiS^kttJ^ 
a). 26t, tEMfflil} 2 4 A>bO«EliJ*MI*i:i 
jSft1$ffi[H]S§2 6*»e><7)g;«j£#J#^#j iroAND^rKlO 
jMttttg • «BE*J««**ttl*i-5AND|ElBS 

■^-v ; 9^7°IBK)[H]SS2 8 t S^TL-rv^. 
[0014] El 2 1121088 2 3 (DEKfll^J-efe 

5.0 la2^c*3^^r. v^-r—?4-*—V2.z\kmK2 

3 2 iasg^JKg^iV Iffl^d- K2 3 1 tSfit 

2 3 2 0-^SSt<75^1 3 ^;iCPNP h7V-^^ 2 3 
4<7)-<— ^^^^tL5„ :©t-7>^^2 3 4d 
S. y?\-i, mi 2 3 3 5r?> Lt, Sta 2 3 2 (Dffi^ffif- 
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[0015] ±|g«EEIRMWEW 2 4 H 

St^Lt/<yf!l 3 l^«BESr*a-r*«EE*miaK 
24 1 ts '<?TV 3 1-4:— 36«EtcfWt»rafcft«)* 
qniEE«:»^-t-«XqntEEiaK 2 4 2^ mEE^ttSEIK 
2 4 10BM*a <bS$U±0SS2 4 2 ©UWrfM-b 
t<0«iS«r*»rs«EflBiIiIK2 4 3 i:, S^S/EH 
*«EdSr»^-raHA«**E«82 4 4i, SJEfiiStlE] 

4 4<&ttttj«*d tSrJt«U-C«BE«»«# 
ftW*t5a^W?.2 4 5 i 9«J**ix5. 

[0016] mJE^ffitelgS 24111 B 3 K^H" J: 5 
^•jgfit2-4 1 lRtf2 4 1 2 £*U A^S^ 

Si»6)0/^f 5 tESrfflK 2 4 1 1, 24 12fdT# 
ffLTlilMfa LtffiWSo mmW£®&2 4 2 

H H4lc^i-J:5(-, ffiK2 4 2 1 ^^xt-^^- 
-K242 2t^54!3, ^^24 2 1 t^xt- 

y-f*— K2 4 2 2 fc©«»«t>ja3a»6flr*b36«u**ix 

5 0 «E«HISB& 2 4 3 n H 5 5 fc* 

affitftffllUK2 4 1^6(Dfl^a^ ®5t2 4 3 2Sr^ 
LT*H»2 4 3 3©ggA^^I:«$tL^ B 4HI 
^24 3 3 (DSfiAijg^Us gS2 4 3 1 &;frLTi# 

n» 2 4 3 3(offl*ffif(:g«$n5o Stic; 

EEEB2 4 236*bO«-8-b*, *ffiS2 4 3 3^Rfi 
A**»KlflW&SfLS. -t LT N 4HHB2 4 3 3C0ffi* 

[0017] =A jftSS^EIK 244(1 [H 6 fcarf- J: 5 
IC, «EEjg Vccj&SJgSi 2 4 4 2, ^ K2 4 4 3, 
yxt-^^-K2 4 4 4Sr^lt, 89fi£ix5o.* 

fc sasvccii set 2441, ^ ^ >^ 2 44 6^ 

^Utgi^Wo # 244 

HHf-H ffift2 4 4 2 k#<<*— K2 4 4 3 k<D&m* 

tiicmmzn, #sfiA*»*ii gR244 i^y 

7*^2 4 4 6 fc©«tt*jR»J:SaKSJxS. ^Lt, =* 
>v*U— * 2 4 4 SOttLfcSS^fl h^v^* 2 4 4 
8 2fct*2 4 4 9 0^Cgg^5o :©F7^ 
^2 44 9£D3l/^^il ^t-K2 4 4 3fe^xt 

K2 4 4 4 i:^Sj^4 1 ^^^$n. 
*H*»SiiS 0 *fc, h5^^2 44 8©3l/^ 
*ll Ws&2 4 4 T^LT^^fyf^ =i^y<U~ ? 

T, 24 4 7 ^ V^V^ 2 4 4 6 t ©SSffc+J&a* 

[0 0 18] ^-Y— ^5^IB»IhIBS2 8 11 El 7 tC^ 
■f <fc 5 «K Vccj&SJfifct 2 8 1 Srtf* IT h 7 V ^ ^ 
2 8 2^- h7>^^ 2 8 2c7)rn 

^tt, h7>^^ 2 8 2<D'<—X\£m&etim&£ 
*U r(0flte^J6CTh7>^^ 2 8 2O3l/^* 



->3^7f3 4©SA^ {f-^eia&CT^ — ^ 

[0019] El 8 l^i-J: 5> Xc. mSfE&tBIUB 2 6 fcis 
l^T, ±|Eflr»iJWS»2 6 l^Lt=iy^l/-^2 
6 2^5£AM^(i:«^*ti5o *fc, ttJSVccdS. 
ffi2 6 3, 2 6 4, 2 6 5, 2 6 6 Sr^LTgft&Stb 
5o JS£t2 6 3 k 2 6 4 iOga**^! 
2 6 2 O^SteA^MH-fcftjWSSix, SSt2 6 4 t 2 6 
St^it^ll h7^^ 2 6 703l/^?|:» 
Sl£*x£ 0 ^LT, ^^)f7y^^ 2 6 70xv7^ 

6t2 6 5 k 2 6 6 '£OSjK*,&ll S5l2 6 9^LT 
h7^^ 2 6 8(D3^^[:gS^5 0 

:o h7 2 6 8<d=^^ y&n&i&Zti, ^<—* 

jrfS-i-f dS^$ixS e r*Lkg;St2 6 3~2 6 6, 2 
6 9^7^^ 2 6 7, 2 6 8tl:i^ S$tE 

* 2 6 2<0*R^**H^-^#M&Stt5Sfl!l« 

EtfMES*u r^jSC^m^j ^2 6 

2^taj*^^o 

[0 0 2 0] II 9 {ZTjkirX 5 (C, [H|(EftttUilHlM 2 5 M 
*5V^T,.«*h*S. 3^^2 50 1,8^2 503 
^lT3y/Nl/-^ 2 5 0 6, 2 5 0 9, 2 5 1 2 CD 
*KfiAA*f-l-«»ShSo = ^Vf-2 5 0 1 ^g 
K2 5 0 3^8IMI1 fij7L2 5 0 2^LT^jft 
&#l2 5 0 3£, 3^1/^2 5 0 6, 2 5 0 
9,251 20#S^A^J^<tOSic c f 3 ^(i. =Oy* 
yt2 50 4^LT8i^ o 3^i/-^25 0 
6©KI5AAJIH-li, ffi&t2 5 0'7S:^LTSflSSix5 
fcirfcK:, Jgtrt2 5 0 S&lfrLXmMVcctZ.mWtZtl 
£ 0 ^Lts — ^ 2 5 0 6j&^fttf^ttlAS 

n^>o n^i/-^ 2 5 0 9^5gA*S^li, 

gfet2 5 1 O&ftLrX&l&ZlnZkkblZ. JS*l2 5 0 
8^LT®agVcc^j^$tu5o "t" tt, 3WsV- 
^ 2 5 0 9^6>ft-^edsa*Stt5a" S 
-^2512 OSfiAASfli, gta2 5 13^Lt 
SEflSSnS^fctt-. ffiSt 2 5 1 1 Sr^LTSSSVccfc: 
«3RSixSo ttt, 3>/NW2 5 12H^g 
*UJ*Sft5. ±ffittl*«*e. f, gll EHEftS:^ 
"Tit #hlO££T" H" l"<yUXtt" L" 1<"</Ui:& 

[0 0 2 1] ±|E«|^^*3V>r, ^xyS/sWy 
f 3 4^fiA^ti5i> 0^ (H^-fri") tt. */£lsI 

^^ 2 8 2«*iiu f-t-^^asMfftSc 

1 t H^** 1 2 O 1 ftttfh^ftP.it 
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<fc«9* 2 5 0 9 (D^KfcA^S^mjE 

2tt, 4mm kit 9 s f-*—&9>-73 5jWS*P*-*. 
[0 0 2 2] *<<v73 4%:&7<1r&ks mJEffl 

ttUlsIK2 4lH^ fi^SSr^Lt^yry 3 1 03Ss« 

SUaK2 4 3i^J:9, X2P«EI0M(2 4 2^&«£$tt 
fci^«S«*b-fcJfctt£ix % *©flHS*J»»*ix«. 

V2 = (R2 6 4+R2 6 5 

+ R2 6 5 + R2 6 6) 

fc*:U R 2 6 3 — R 2 6 611 Wvi2 6 3 — 2 6 6 <D 

tmmx&z, 

[0 0 2 4] ±mmmmjEv 2 1 mmkmt # i * 

3^1/^2 6 2^ it* Six, ^aaSEftJJPgff-?* 
j #AND[hH»2 7©— *©A*^lcfl(^Six5. - 

OAND[Hl5§2 7(^{t!i*OA^Ii^^-t-it. 2 
2 4 5^e>0«E»J««#3&S«|&StL H r©«flEfM»« 

AND0K2 7(OffiM^^^^ft^5c 

T. AND0SS2 7 (DttiJjm^lCX 19, F7>^^2 

aE*MW*ix. bio© (a) \CTjk-txo\^, tmm% 

iHdSfWKSixS (EHEttPl—P2) . 
[0025] ^{siftu^-ciHie^^lHiteSctc^ 
^5**ffl^«tt«±^AWd s «X*ix*:fc#, o£ 
19 , ftttftMPSI I fl£JL±OlHK««tds«ixJ: 5 fci" 
3^i/^2 7 2«flfj|j:, M L" U"< 
V3 = (R264+R265 

+ R2 6 5+R2 6 9) 

fc*fU R 2 6 9tiSfit2 6 9 <Dffi3ftfiiT*fc5 0 lOg 
»«EEV3 4:«*«(ltWt*i #2 6 

2{cxit&£ti. JW«*MPM»i dSffl^jsH*.-* 

Hat««««IcasH^»i-J:5^fWRSixS (P2- 
P3) o 

[0 0 2 7] w ^fc^^T, Ete^^EMEft^ 
^***m*««KJi©ft«f*saA*ixfcfc*. o£ 

9 , #«««£*jps« i f2£i±<Dfrmmmi>minz> t # , 

a^u— #2 7 20tti^f{f-^j 12, " L" ^/Ubtt 
Z>(DX\ AND[US§2 7 0ttSAt" L" W</U£&5 0 

If2^»JRRSJxS. #*&®«aUf2«Tt£*5£ 
h7>^^ 2 ltfS3Ki$ix, #BSmSEa s I f2.BJLhicfc 
5£ h7^^2 l *siiWf$ix5i:^5— a^tbf^S:. 



H^ft«^lH]BS2 4 4^bOH^ififS-9-d £#J*R£ 
ix, «BE*J»«#^ui^Sjx*. 
[0 0 2 3] ft (c:, -±IBISM&?-«>EWE»3a^ Oi^Pl 
Sr«TP2«c»t5III]W:, BCHRMBIIbIK 2 5 *>tti;fc« 
*f % gA s % L " U-<yUt*f9. m«C^tiilH]K2 

6© h^:/^*# 2 6 7&tf 2 6 8£K^£^5 0 
Xs ^.CDkZs = WU — ^ 2 6 2©aHP«E36S, 

(i) ij:«-t-a*«flEv 2 iMantaEffiisffi^i 

+ R 2 6 6) XVcc/ (R2 6 3+R264 
(1) 

^i*S©t?ANDIiIK2 7 0tB^t> M L " W^ifc 
5 % h7 2 l^SSSrSixSo Ifc^ot, JW 
mmits I_fltefMRSix5 0 #««SEj&s I f lgJLT 

h7>^^ 2 l ^»ii$Jx. JM8«SfEan 
fiKi^ftai, h7^f2 l*JE»Six«. 

±5*— a^»^ s i»9jg**x, mmm3tm&mmi<D 

[0 0 2 6] fttc. [Bl6?-0[sHGsR3ftS P 2 fc*r 3 t s 
HC«*lHiaK2 5©Hl*flr»f l m w<A\ 
g fr" H" W<^£/j:!9, h7>^^ 2 6 7» 
h7^^^2 6 8^2»I$jx5 0 ^tU-J:^ 

# 2 6 2<DmmmJ£&&&: (2) ^TtV3-i:^ 

&mmtimmtt& 1 1 f2 (^nf©^© h 

/V'^*cMR-i-5fcdt)0«[) ^^^ft^ix^o 

+ R2 6 9) XVcc/ (R 2 6 3 +R264 
(2) 

*ixftv\ 04 sB»P2*»bP3*-e<D»im]w:. a 

**SIRJ±**X5 0 ««Iilte*r3:. P2£X±k 

&&±-rz>z.k\*te\t\ 

[0 0 2 8] S9ElBlte^|HKb»36Sp2d^P,P3— 
311-5*", (Hi^m«tfcJlHlK2 50fflM*f > g^* 

H" 19, m»ft^WlHlSS2 6<D h7>^ 

^ 2 6 8*ti»ii*ttt*S. -T5<t, 3^1/^2 6 
2C9S2p«JE^, JJfcS; (3) ^i-V4J^kL, #^ 

■««#JR«* 1 f2*»fc 1 f3— tStfis Six's. 



( 6 ) 
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V4 = R264XVcc/(R 

i lt, mmm&v 4 trnmimtui^ i b*K 

I — * 2 6 2 [CXVtMZ^ jmWQMm&llr j i^tit} 
£*t5o Jfcfcl, ANDElgS2 7I^T, mjESWff tit 
aSfWPSft-St- j iOAND^Sfejl, h7>"^^2 

* 2 1 (Ct •? , #jKm«E^SiJ»JL«:»JP5$ix, 3iMffl3fc 
m^m^i l ©IBIS h/u^XtfSMMBIEasH i o IC7JH-J; 

p^jps^n^o «%«iib« i f3«, mmmmminz. 
[0029] sr. iate?oi3te*^»i-s**a*« 

PHI I f3.gA_hro#B£m«fc;5SSfEnJ: ?it5t,'^y^w 
-^2 6 2WtiiMf j li, " L" U-^fc&S. Lfc 
/JSo-T, AND0K2 7rottS^3t," L" W</U i: ft 9 , 
l-7>^? 2 l 25jgBfr£*v lfM8«S£# I f3lc$iJPS$ 
JWSjftrin f3WTl-ft*> ? h-tZb. b 
. 7^^^.^ 2 l;6SS£iI£Jv If3tft5J: 5l-MP$tt 
rcD<k 5(-LT, h^^v 5 ^.^ 2 1 £D^-v^-7l!)f^ 

[00 3 0] £JUr©.fc 5 fc, *388li©— SOtefclfc Xti 
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(54) CONTROLLING APPARATUS FOR CHARGING GENERATOR FOR VEHICLE 

(57)Abstract: 

PURPOSE: To realize a controlling apparatus of a charging generator for 
vehicles, wherein it responds to the power generation capacity of the 
charging generator for the vehicle with high accuracy, it prevents an engine 
breakdown, the creak of a belt and the like and its power generation 
efficiency is enhanced. 

CONSTITUTION: A control apparatus 2 is provided with a transistor 21 
which controls a field current, with a power-supply circuit 23, with a 
voltage control circuit 24, with a number-of-revolutions detection circuit 
25 for an armature winding 12 and with a current detection resistance 29 
which detects the field current. In addition, the controlling apparatus 2 is 
provided with a current detection circuit 26 which controls the field current 
by comparing an output signal (i) from an emitter for the transistor 21 with 
a reference signal which is changed by output signals (f), (g) from the 
detection circuit 25, with an AND circuit 27 which takes the AND of a 
voltage control signal from the control circuit 24 and of a current control 
signal G) from the detection circuit 26 and which outputs a field-current 
and battery-voltage control signal and with a lamp drive circuit 28 which 
turns on and off a lamp 35 by an output signal (e) from the detection 
circuit 25. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charging generator for vehicles for having the field winding with which a rotator is equipped and 
charging a battery, A battery voltage detection means to detect the charge voltage of the above-mentioned battery, and 
the switching means which pass and stop the current to a field winding, A field current value is set up according to the 
signal corresponding to a current detection means to detect the current which flows to a field winding, and the rotational 
frequency of the above-mentioned rotator. A current deflection detection means to output the signal according to the 
deflection of the set-up field current value and the current value detected by the above-mentioned current detection 
means, The switching control means which control operation of the above-mentioned switching means based on the 
output signal of a battery voltage detection means, and the output signal of the above-mentioned current deflection 
detection means, The control unit of the charging generator for vehicles characterized by controlling ****** and the 
above-mentioned field current and making the above-mentioned battery charge on fixed voltage. 
[Claim 2] It is the control unit of the charging generator for vehicles which is further equipped with a frequency voltage 
conversion means to change the rotational frequency of the above-mentioned rotator into a voltage value, based on the 
current signal of the stator winding of the above-mentioned generator in the control unit of the charging generator for 
vehicles according to claim 1 , and is characterized by the signal corresponding to the above-mentioned rotational 
frequency being an output signal from the above-mentioned frequency voltage conversion means. 
[Claim 3] It is the control unit of the charging generator for vehicles characterized by the signal on the control unit of 
the charging generator for vehicles according to claim 1 and corresponding to the above-mentioned rotational frequency 
being an output signal from the controller for vehicles control carried in vehicles. 

[Claim 4] The control unit of the charging generator for vehicles characterized by providing the following. According to 
the signal on the control unit of the charging generator for vehicles according to claim 1 or 3, and corresponding to the 
above-mentioned rotational frequency in the above-mentioned current deflection detection means, it is the reference 
voltage setting section which sets up one voltage value in two or more reference voltage levels. The comparator which 
compares the voltage signal corresponding to the current value detected by the above-mentioned current detection 
means with the reference voltage set up by the reference voltage setting section 

[Claim 5] The control unit of the charging generator for vehicles characterized by providing the following. It is the 
reference voltage setting section to which the above-mentioned current deflection detection means sets one voltage 
value in two or more reference voltage levels based on the voltage value signal from a frequency voltage conversion 
means in the control unit of the charging generator for vehicles according to claim 2. The comparator which compares 
the voltage signal corresponding to the current value detected by the above-mentioned current detection means with the 
reference voltage set up by the reference voltage setting section 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the control unit of the charging generator for vehicles which 
generates electricity by driving with an internal combustion engine about the control unit of the charging generator for 
vehicles. 
[0002] 

[Description of the Prior Art] In the charging generator for vehicles, the turning effort of the driving torque generated by 
the internal combustion engine is transmitted to a rotator through a belt, rotating field winding rotates, and rotating 
magnetic field are generated. And the current generated by this rotating magnetic field at an armature winding is 
rectified, and it is controlled by this rectified current so that a battery is charged on fixed voltage. However, generally, at 
the time of the cold (at the time of low temperature), since boundary resistance is small, as for the field winding of a 
charging generator, the maximum output of a charging generator becomes high. Therefore, required driving torque also 
becomes large, balance with the torque which an internal combustion engine generates collapses, the squeal of an engine 
failure or a belt may be produced or a belt life may be fallen. 

[0003] Therefore, conventionally, field current was restricted at the time of the cold of the field winding of a charging 
generator, and it was controlling to become almost equal to the driving torque at the time of** (at the time [ At the time 
of an elevated temperature ] of ordinary temperature). The balance of the torque which a charging generator needs at the 
time of the cold, and the torque which an internal combustion engine generates was maintained by this, and the fall of 
the squeal of an engine failure or a belt and a belt life was prevented. 
[0004] 

[Problem(s) to be Solved by the Invention] however, in the above-mentioned conventional technology, since a field 
current-limiting value was made into constant value and driving torque at the time of the cold of a charging generator 
and driving torque at the time of** were made almost equal, the output of a generator was also almost equal in the time 
of the cold and ** Although this could make the power generation output size rather than the time of ** at the time of 
the cold, it is falling and there was a trouble that the generating efficiency of a charging generator will fall. 
[0005] Then, the temperature of a charging generator and the rotational frequency of a rotator were detected, and the 
rotational frequency correspondence type field current control (torque-limiter control) which controls field current by 
the time of the cold and ** was able to be considered. 

[0006] As such torque-limiter control, there is a control unit of the generator for vehicles indicated by JP,62-23400,A, 
for example. In the control unit of this generator for vehicles, the temperature of a charging generator is detected from 
change of the passage current by the temperature characteristic of this diode as a temperature sensing element using two 
or more diodes by which the series connection was carried out. And as a field current value higher than the time of **, if 
a rotator considers as the same field current value as the time of ** in the state of low rotation and will be in a high 
rotation state at the time of the cold, it will control so that a power generation output serves as size. 
[0007] However, if it was in the control unit given [ above-mentioned ] in an official report, since it had judged that it 
was at the cold time based on the temperature of the detected charging generator, highly precise field current was 
uncontrollable. That is, although what is necessary is just to be able to measure the temperature of the field winding 
itself, since the thermometry of the field winding itself is difficult, the temperature of a charging generator, i.e., the 
ambient temperature of a field winding, has been detected. For this reason, although the field winding itself was a state 
at the time of the cold, it might judge with the state at the time of **, or even if the field winding was a state at the time 
of **, it might judge with the state at the time of the cold, and highly precise field current control according to the power 
generation capacity of a charging generator was not able to be performed. 
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[0008] The purpose of this invention is realizing the control unit of the charging generator for vehicles whose generating 
efficiency's engine failure, the squeal of a belt, etc. are not only prevented, but answered the power generation capacity 
of the charging generator for vehicles with high precision, and improved. 
[0009] 

[Means for Solving the Problem] this invention is constituted as follows, in order to attain the above-mentioned purpose. 
The charging generator for vehicles for having the field winding with which a rotator is equipped in the control unit of 
the charging generator for vehicles, and charging a battery, A battery voltage detection means to detect the charge 
voltage of a battery, and the switching means which pass and stop the current to a field winding, A field current value is 
set up according to the signal corresponding to a current detection means to detect the current which flows to a field 
winding, and the rotational frequency of a rotator. A current deflection detection means to output the signal according to 
the deflection of the set-up field current value and the current value detected by the current detection means, Based on 
the output signal of a battery voltage detection means, and the output signal of a current deflection detection means, it 
has the switching control means which control operation of switching means, field current is controlled, and a battery is 
made to charge on fixed voltage. 

[0010] Having further preferably a frequency voltage conversion means to change the rotational frequency of a rotator 
into a voltage value, in the control unit of the above-mentioned charging generator for vehicles based on the current 
signal of the stator winding of a generator, the signal corresponding to a rotational frequency is an output signal from a 
frequency voltage conversion means. Moreover, in the control unit of the above-mentioned charging generator for 
vehicles, the signal corresponding to a rotational frequency is an output signal from the controller for vehicles control 
carried in vehicles preferably. Moreover, in the control unit of the above-mentioned charging generator for vehicles, a 
current deflection detection means has preferably the comparator which compares the reference voltage setting section 
which sets up one voltage value in two or more reference voltage levels with the voltage signal corresponding to the 
current value detected by the current detection means and the reference voltage set up by the reference voltage setting 
section according to the signal corresponding to a rotational frequency. Moreover, in the control unit of the above- 
mentioned charging generator for vehicles, a current deflection detection means has preferably the comparator which 
compares the reference voltage setting section which sets up one voltage value in two or more reference voltage levels 
with the voltage signal corresponding to the current value detected by the current detection means and the reference 
voltage set up by the reference voltage setting section based on the voltage value signal from a frequency voltage 
conversion means. 
[0011] 

[Function] A field current value is set up corresponding to the rotational frequency of a rotator. The rotational frequency 
of a rotator is set as the value which was suitable at the time of ** in the case of the low speed by this field current set 
point, and inside, when high-speed, it is set as the value which was suitable at the time of the cold. And the set-up field 
current value is compared with an actual field current value by the current deflection detection means, and deflection is 
detected. Based on the output signal from this deflection and a battery voltage detection means, operation of switching 
means is controlled and a battery is charged by fixed voltage. When high-speed, even if the rotational frequency of a 
rotator makes a field current value increase to the value which was suitable at the time of the cold inside, imbalanced 
generating with the torque of an internal combustion engine is suppressed. Therefore, the rotational frequency of a 
rotator is inside high speed, a power generation output goes up to the case at the time of the cold, and a generating 
efficiency improves to it. 
[0012] 

[Example] It explains making an attached drawing reference about one example of this invention. D rawing 1 is the 
outline block diagram of the control unit which is one example of this invention. In drawing 1 , 1 is a charging generator 
for vehicles for charging a battery 31, and the power generation output of this charging generator 1 is controlled by the 
control unit 2. A charging generator 1 is attached in the rotator (not shown) rotated synchronizing with rotation of an 
engine, is attached in the field winding 1 1 which generates rotating magnetic field, and the stator core (not shown) 
which counters with the above-mentioned rotator and an opening, and is constituted by the armature winding 12 which 
outputs the three-phase-alternating-current voltage according to the size of the rotating magnetic field which a field 
winding 1 1 generates, and the three-phase- full-wave-rectification machine 13 which carries out full wave rectification 
of the three-phase-alternating-current voltage outputted from this armature winding 12. In addition, 3 is the battery 
section which consists of a battery 31, an ignition switch 34, and a charge lamp 35, and 3 A is the auxiliary machinery 
section which consists of auxiliary machinery 33, such as an air-conditioner and a car stereo, and a switch 32 of those. 
[0013] Moreover, the control unit 2 of a generator has the power transistor (switching means) 21 which controls the 
field current which flows to a field winding 1 1 , the fly wheel diode 22 for absorbing the switching noise of this power 
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transistor 2 1 , and the power circuit 23 which generates the supply voltage of a control unit 2. Moreover, a control unit 2 
has the armature- voltage control circuit 24 which controls the charge voltage of a battery 31, the rotational frequency 
detector (frequency voltage conversion means) 25 which detects the rotational frequency of an armature winding 12, 
and the current detection resistance 29 which is connected with the emitter of a power transistor 21 between grounds, 
and detects field current. Furthermore, the current detector 26 which controls field current when a control unit 2 
compares the output signal i from the emitter of a transistor 21 with the reference signal which changes with the output 
signals f and g of a detector 25 (current deflection detection means), AND circuit 27 which takes the armature-voltage 
control signal from the armature-voltage control circuit 24, and the current control signals j and AND from the current 
detector 26, and outputs field current and a battery voltage control signal (switching control means), It has the charge 
lamp drive circuit 28 which turns on or switches off the charge lamp 35 by the output signal e of a detector 25. 
[0014] Drawin g 2 is the example of circuitry of a power circuit 23. In drawin g 2 , zener diode 231 and resistance 232 
are connected in series, and the base of PNP transistor 234 is connected to the connection middle point of this diode 231 
and the one side edge of resistance 232. The emitter of this transistor 234 is connected to the another side edge of 
resistance 232 through resistance 233. Moreover, the collector of a transistor 234 is grounded. 

[0015] Moreover, the voltage detector 241 to which the above-mentioned armature- voltage control circuit 24 detects the 
voltage of a battery 31 through an input terminal S, The reference voltage circuit 242 which generates the reference 
voltage for controlling a battery 3 1 on fixed voltage, The voltage deviation circuit 243 which calculates the deflection of 
the output signal a of the voltage detector 241, and the output signal b of the reference voltage circuit 242, It consists of 
a triangular-wave generating circuit 244 which generates the reference voltage triangular wave d, and a comparator 245 
which compares the output signal c of the voltage deviation circuit 243 (voltage deviation) with the output signal d of 
the triangular-wave generating circuit 244 (triangular wave), and outputs an armature-voltage control signal. 
[0016] As shown in drawin g 3 , the voltage detector 241 consists of resistance 241 1 and 2412, pressures partially the 
battery voltage from an input terminal S by resistance 241 1 and 2412, and outputs it as an output signal a. As the 
reference voltage circuit 242 is shown in drawing 4 , it consists of resistance 2421 and zener diode 2422, and Signal b is 
outputted from the connection middle point of this resistance 2421 and zener diode 2422. Moreover, as the voltage 
deviation circuit 243 is shown in drawing 5 , the signal a from the voltage detector 241 is supplied to the inversed input 
terminal of amplifier 2433 through resistance 2432. The inversed input terminal of amplifier 2433 is connected to the 
output terminal of amplifier 2433 through resistance 2431. Furthermore, the signal b from the reference voltage circuit 
242 is supplied to the noninverting input terminal of amplifier 2433. And Signal c is outputted from the output terminal 
of amplifier 2433. 

[0017] As the triangular- wave generating circuit 244 is shown in drawin g 6 , a voltage source Vcc is grounded through 
resistance 2442, diode 2443, and zener diode 2444. Moreover, a power supply Vcc is grounded through resistance 2441 
and a capacitor 2446. The inversed input terminal of a comparator 2445 is connected to the connection middle point of 
resistance 2442 and diode 2443, and a noninverting input terminal is connected to the connection middle point of 
resistance 2441 and a capacitor 2446. And the output terminal of a comparator 2445 is connected to the base of 
transistors 2448 and 2449. The collector of this transistor 2449 is connected to the connection middle point of diode 
2443 and zener diode 2444, and an emitter is grounded. Moreover, the collector of a transistor 2448 is connected to the 
connection middle point of a capacitor and a comparator through resistance 2447, and an emitter is grounded. And 
Signal d is outputted from the connection middle point of resistance 2447 and a capacitor 2446. 
[001 8] As the charge lamp drive circuit 28 is shown in d raw ing 7 , a power supply Vcc is connected to the base of a 
transistor 282 through resistance 281. The collector of a transistor 282 is connected to Terminal L, and an emitter is 
grounded. And Signal e is supplied to the base of a transistor 282, and a signal is outputted to Terminal L from the 
collector of a transistor 282 according to this signal e. Thereby, at the time of an injection of the ignition switch 34, 
Signal e is embraced, and the charge lamp 35 is turned on or switched off. 

[0019] As shown in drawing 8 , in the current detector 26, the above-mentioned signal i is supplied to the inversed input 
terminal of a comparator 262 through resistance 261 . Moreover, a power supply Vcc is grounded through resistance 
263, 264, 265, and 266. The connection middle point with resistance 263 and 264 is connected to the noninverting input 
terminal of a comparator 262, and the connection middle point with resistance 264 and 265 is connected to the collector 
of a transistor 267. And the emitter of this transistor 267 is grounded and Signal f is supplied to the base. Furthermore, 
the connection middle point with resistance 265 and 266 is connected to the collector of a transistor 268 through 
resistance 269. And the emitter of this transistor 268 is grounded and Signal f is supplied to the base, these resistance 
263- the reference voltage setting section is constituted by 266, 269, and transistors 267 and 268 By these signals f and 
g, the reference voltage supplied to the noninverting input terminal of a comparator 262 is changed, and the signal j 
according to this is outputted from a comparator 262. 
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[0020] As shown in drawin g 9 , in the rotational frequency detector 25, Signal h is supplied to the noninverting input 
terminal of comparators 2506, 2509, and 2512 through a capacitor 2501 and resistance 2503. The connection middle 
point of a capacitor 2501 and resistance 2503 is grounded through resistance 2502, and the connection middle point of 
resistance 2503 and the noninverting input terminal of comparators 2506, 2509, and 2512 is grounded through a 
capacitor 2504. The inversed input terminal of a comparator 2506 is connected to a power supply Vcc through 
resistance 2505 while it is grounded through resistance 2507. And Signal f is outputted from a comparator 2506. 
Moreover, the inversed input terminal of a comparator 2509 is connected to a power supply Vcc through resistance 2508 
while it is grounded through resistance 2510. And Signal e is outputted from a comparator 2509. Furthermore, the 
inversed input terminal of a comparator 2512 is connected to a power supply Vcc through resistance 251 1 while it is 
grounded through resistance 2513. And Signal g is outputted from a comparator 2512. The above-mentioned output 
signals e, f, and g serve as "H" level or "L" level according to the signal h which shows a rotational frequency. 
[0021] In the above-mentioned composition, if the ignition switch 34 is thrown in, in order that a rotator (not shown) 
may not rotate yet, 1 phase signal h and the output signal e of a stator winding 12 serve as "H" level, the transistor 282 
of the drive circuit 28 will flow and the charge lamp 35 will turn it on. Next, if an internal combustion engine begins to 
start, synchronizing with an internal combustion engine, it is begun to also rotate a rotator (not shown), and if the 
rotational frequency of a rotator amounts to PI, the frequency of 1 phase signal h of a stator winding 12 will become 
high, and the voltage value of the noninverting input terminal of a comparator 2509 will be set to VI . Then, since the 
output signal e of a comparator 2509 serves as "L" level, a transistor 282 is un-flowing and the charge lamp 35 switches 
it off. 

[0022] Moreover, an injection of a switch 34 starts armature-voltage control and current limiting. The voltage detector 
241 of the armature- voltage control circuit 24 detects the charge voltage of a battery 31 through Terminal S. The 
detected charge voltage signal a is compared with the reference voltage signal b generated from the reference voltage 
circuit 242 by the voltage deviation circuit 243, and the deflection calculates it. And by the comparator 245, the 
triangular- wave signal d from the above-mentioned variation c and the triangular-wave generating circuit 244 is 
compared, and an armature- voltage control signal is outputted. 

[0023] Next, while [ both ] the rotational frequency of the above-mentioned rotator amounts to P2 through 0 to PI, the 
output signals f and g of the rotational frequency detector 25 serve as "L" level, and make the transistors 267 and 268 of 
the current detector 26 intercept. And at this time, the reference voltage of a comparator 262 turns into the reference 
voltage V2 shown in the following formula (1), and field current limiting value is set as Ifl (value for restricting to the 
torque in the case of being at the ** time). 

V2 = (R264+R265+R266) xVcc/(R263+R264+R265+R266) — (1) 
However, R263-R266 are the resistance of resistance 263-266. 

[0024] The above-mentioned reference voltage V2 and the current detecting signal i are compared by the comparator 
262, and the field current limit signal j is supplied to one input terminal of AND circuit 27. The armature-voltage 
control signal from a comparator 245 is supplied, it is with this armature- voltage control signal and the above- 
mentioned field current limit signal j, and the output signal level of AND circuit 27 changes with conditions to the input 
terminal of another side of this AND circuit 27. And ON of a transistor 21 and OFF operation are controlled by the 
output signal of AND circuit 27. Thereby, field current is controlled, and as shown in (A) of drawing 10 , the driving 
torque TH and the power generation current IH at the time of the cold of the charge electric organ 1 for vehicles are 
restricted (rotational frequencies P1-P2). 

[0025] If with a field current limiting value [ If ] of one or more field current tends to flow when the load more than the 
peak output current to the rotational frequency of a rotator is supplied in the time of the cold here that is, since the 
output signal j of a comparator 272 serves as "L" level, the output of AND circuit 27 will also serve as "L M level, and a 
transistor 21 will be intercepted. Therefore, field current is restricted to Ifl. Moreover, if field current is set to one or 
less If, a transistor 21 will flow, and a transistor 21 will be intercepted if field current is set to one or more If(s). Such a 
series of operation is repeated, and it is restricted as the driving torque and power generation current at the time of the 
cold of the charge electric organ 1 for vehicles show in drawing. Similarly, it is restricted so that field current may not 
become one or more limiting value If at the time of ** of the charge electric organ 1 for vehicles. 
[0026] Next, if the rotational frequency of a rotator amounts to P2, "L" level and Signal g will serve as [ the output 
signal f of the rotational frequency detector 25 ] "H" level, and interception and a transistor 268 will flow [ a transistor 
267 ]. This changes to V3 which the reference voltage of a comparator 262 shows in the following formula (2), and field 
current limiting value changes from Ifl to If2 (value for restricting to the torque of the case at the time of the cold). 
V3 = (R264+R265+R269) xVcc/(R263+R264+R265+R269) — (2) 

However, R269 is the resistance of resistance 269. This reference voltage V3 and the current- value detecting signal i are 
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compared by the comparator 262, and the field current limit signal j is outputted. And it is restricted as the driving 
torque TH of the charge electric organ 1 for vehicles and the power generation current IC at the time of the cold show in 
drawing (P2-P3). 

[0027] Since the output signal j of a comparator 272 serves as "L" level when the load more than the peak output current 
to the rotational frequency of a rotator is supplied in the time of the cold here (i.e., when with a field current limiting 
value [ If ] of two or more field current flows), the output of AND circuit 27 also serves as "L" level. Thereby, a 
transistor 21 is intercepted and field current is restricted to If2. Moreover, if field current is set to two or more If(s), if 
field current is set to two or less If, a transistor 21 will flow, and a series of operation that a transistor 21 is intercepted 
will be repeated, and the driving torque and power generation current at the time of the cold of the charge electric organ 
1 for vehicles will be restricted as shown in drawing. Since two or more If(s) and a bird clapper do not have field current 
at the time of** of the charge electric organ 1 for vehicles, the output current of the charging generator 1 for vehicles is 
not restricted. That is, the period from a rotational frequency P2 to P3 serves as the power generation current IH shown 
as a solid line at the time of **, and driving torque TH, and serves as the power generation current IC shown with a 
dashed line at the time of the cold, and driving torque TC. Therefore, only the current W shown in drawing at the time 
of the cold can generate big power generation current, and its generating efficiency improves. In this case, since the 
power generation rotational frequency has become more than P2, even if field current limiting value is If2, the squeal of 
the belt by torque balance with an internal combustion engine etc. does not generate it. 

[0028] Next, if the rotational frequency of the aforementioned rotator reaches from P2 to P3, both the output signals f 
and g of the rotational frequency detector 25 will serve as "H" level, and the transistor 268 of the current detector 26 
will be in switch-on. Then, the reference voltage of a comparator 262 changes to V4 shown in the following formula (3), 
and field current limiting value changes from If2 to If3. 
V4 = R264xVcc/(R263+R264) — (3) 

And reference voltage V4 and the current-value detecting signal i are compared by the comparator 262, and the field 
current limit signal j is outputted. Next, the AND conditions of an armature- voltage control signal and the current- 
limiting signal j are taken, and ON of a transistor 21 and OFF are controlled by AND circuit 27. And field current is 
controlled or restricted by this transistor 21, and it is restricted as the driving torque and power generation current of the 
charge electric organ 1 for vehicles show drawing 10 . Although the current-limiting value If3 serves as smallness from 
the current-limiting value Ifl, when, as for this, a rotational frequency becomes more than P3, power generation current 
is because [ suppressing a part for the ripple of the output current of a generator 1 ] it is saturated further. If the amount 
of this ripple becomes size, although the life of a fuse etc. may become short, reinforcement, such as a fuse, becomes 
possible by suppressing a part for a ripple. 

[0029] Now, suppose that the load more than the peak output current to the rotational frequency of a rotator was 
supplied. That is, if with a field current limiting value [ If ] of three or more field current tends to flow, the output signal 
j of a comparator 262 will serve as "L" level. Therefore, the output of AND circuit 27 also serves as "L" level, a 
transistor 21 is intercepted, and field current is restricted to If3. Moreover, if field current tends to be set to three or less 
If, a transistor 21 will flow and it will be controlled to be set to If3. Thus, on-off control action of a transistor 21 is 
performed, and driving torque and power generation current are restricted irrespective of the time of ** at the time of 
the cold of the charge electric organ 1 for vehicles. 

[0030] As mentioned above, according to one example of this invention, the rotational frequency P of an armature 
winding 12 restricts field current to If2 in P>=P3 at If3 Ifl in P2 <=P<P3 in P<P2. Therefore, it can answer the power 
generation capacity at the time of the cold with high precision, and the squeal of an engine failure and a belt etc. is not 
only prevented, but can improve a generating efficiency. 

[0031] Next, the example which controls the driving torque of the charging generator for vehicles by the signal (it 
considers as C terminal signal) inputted from the exterior as other examples of this invention is explained. Drawin g 1 1 
is the outline block diagram of other examples of this invention, and has given the same sign to the portion equivalent to 
the example of drawin g 1 . Control unit 2 A is equipped with the current detection resistance 29 connected between the 
power transistor 21 for controlling the field current which flows to a field winding 1 1, the fly wheel diode 22 which 
absorbs the switching noise of this transistor 21, and the emitter of a transistor 21 and a ground in drawin g 1 1 . 
Moreover, the armature-voltage control circuit 24 which a control unit 2 detects battery voltage through Terminal S, and 
outputs an armature-voltage control signal, Data-processing section 25A which calculates the limit reference value of 
field current with C terminal signal (it changes according to the rotational frequency of an engine) from the external 
controller 4 for vehicles control, The field current value and the reference value from data-processing section (reference 
voltage setting section) 25A which were detected by resistance 29 are compared, and it has comparator (current 
deflection detection means) 26C which outputs a field current control signal. 
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[0032] The flow chart of drawin g 1 2 explains operation of the example shown in drawing 1 1 . If an engine starts by Step 
71 of drawin g 12 , in Step 72, by the external controller 4, C terminal signal from which ONduty (duty ratio) changes 
with an engine state or loaded condition from 0% to 100% will be supplied to processing-unit 25 A, and ONduty of C 
terminal signal will be expressed by D. Next, in Step 73, an armature-voltage control signal is supplied to AND circuit 
27 from the armature-voltage control circuit 24. 

[0033] Then, in Step 74, it is judged whether it is 0% <= D< 30% (at the time of high rotation), if it is YES, it will 
progress to Step 79 and the field current limiting value IF will be set up with If3. In Step 74, if it is NO, it will progress 
to Step 75 and it will be judged whether it is 30% <= D< 70% (at the time of low rotation), if it is YES, it will progress 
to Step 80 and the field current limiting value IF will be set up with Ifl . In Step 75, if it is NO, it will progress to Step 
76 and it will be judged whether it is 70% <= D<=100% (at the time of inside rotation), if it is YES, it will progress to 
Step 81 and the field current limiting value IF will be set up with If2. 

[0034] In Step 76, if it is NO, it will progress to Step 77. Moreover, in Steps 79, 80, and 81, after field current limiting 
value is set up, it progresses to Step 77. And in this step 77, field current limiting value is supplied to comparator 26C 
from the data-processing section 25. Next, it progresses to Step 78 and it is judged whether the engine was suspended or 
not, if it is YES, processing will be ended, and if it is NO, it will return to Step 72. 

[0035] Drawing 13 is drawing showing the relation between ONduty of C terminal signal, and field current limiting 
value. As mentioned above, according to the example of drawing 11 , based on the signal (it changes according to an 
engine speed) from the external controller 4, field current is restricted to Ifl, I£2, and If3. Therefore, like the example of 
draw ing 1 , it can answer the power generation capacity at the time of the cold with high precision, and the squeal of an 
engine failure and a belt etc. is not only prevented, but can improve a generating efficiency. 

[0036] In addition, although it carried out adjustable [ of the field current limiting value ] to the three-stage by ONduty 
(D) of C terminal signal, it can be made to change not only to a three-stage but to how many step story in the example of 
above-mentioned drawing 1 1 . Moreover, field current limiting value is also linearly controllable about ONduty of C 
terminal signal to be shown in drawing 14 . Moreover, in the example of above-mentioned drawing 1 1 , although C 
terminal signal was made into the ONduty signal, the output current of the charging generator 1 for vehicles is also 
controllable by making C terminal signal into a frequency adjustable signal like the above-mentioned example. 
Furthermore, in the example of above-mentioned drawing 1 1 , although the external controller 4 is arranged to the 
exterior of a control unit 2, it can also arrange the external controller 4 in a control unit 2. 
[0037] 

[Effect of the Invention] Since this invention is constituted as explained above, it has the following effects. The 
charging generator for vehicles for charging a battery in the control unit of the charging generator for vehicles, A battery 
voltage detection means and the switching means which pass and stop the current to a field winding, A current 
deflection detection means to output the deflection signal of a means to detect the current of a field winding, and the 
field current value which set up and set up the field current value according to the rotational frequency of a rotator and 
the detected current value, Based on the output signal of a battery voltage detection means, and the output signal of a 
current deflection detection means, it has the switching control means which control operation of switching means, and 
field current is controlled, and it is constituted so that a battery may be made to charge on fixed voltage. Therefore, the 
power generation capacity of the charging generator for vehicles can be answered with high precision, and the control 
unit of the charging generator for vehicles whose generating efficiency an engine failure, the squeal of a belt, etc. are not 
only prevented, but improved can be realized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 8] 
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[Drawing 11] 
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[Drawing 12] 
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